Self-organization of the heartbeat as coordination among ventricular myocardial cells through mechano-electrical feedback.
To elucidate the mechanism of the self-organizing control of heartbeats, models that include the electrical and mechanical processes of heartbeat are proposed. As the mutual interaction between the two processes, mechano-electrical feedback (MEF), mediated by stretch-activated ionic channels, is considered. Analyses of the models show that coordination of beats among myocardial cells is established by MEF even in the absence of electrical coupling. The coordination of heartbeats is found to show in-phase synchronization under normal conditions, while it is out of phase or irregular under mechanically abnormal conditions. It is concluded that coupling by MEF is important for the self-organization of heartbeats.